83% of cases (Burns et al., 1990; Cummings & Victoroff, 1990; Gilley et al., 1991; Kumar et al., 1988; Merriam et al., 1988; Sattel et al., 1993; Swearer et al., 1988; Teri et al., 1988) . Caregivers are often the principal observers of these behaviors; may experience increased burden, stress, and depression because of them; and may make placement decisions based primarily on the basis of the occurrence of these behaviors (Chenoweth & Spencer, 1986; Cohen et al., 1993) .
Several scales and instruments have been developed to assess behavioral disturbances among the demented elderly (Asada et al., 1994; de Jonghe et al., 1995; Patterson & Bolger, 1994; Weiner et al., 1996) . In a recent review (Weiner et al., 1996) , the caregiver is noted to be an informant for 13 of 16 (81%) of such instruments. However, little is known about the reliability or validity of care-giver observations of patient behaviors, or how caregiver assessments compare with clinician assessments. As CohenMansfield (1995) has observed, caregiver ratings of behavioral disturbance may be easier to obtain and have significant clinical relevance especially regarding caregiver burden, but they may be more subjective, biased by the caregiver's relationship to the patient and the caregiver's burden. Conversely, clinician ratings typically have the disadvantage of representing a shorter period of observation and, especially in the outpatient setting, may actually be substantially based on caregiver information. Further, validation of caregiver ratings has typically not been adequately explored because of the lack of external measures.
A few previous studies have specifically addressed the concordance between caregiver and clinician ratings of noncognitive behavioral disturbances in dementia. Teri and Wagner (1991) compared the results when clinicians completed the Hamilton Depression Inventory based on patient reports, caregiver reports, or the clinician's overall judgment. In that study, clinicians and caregivers had similar ratings of depressed patients, but clinicians reported more depression than caregivers among nondepressed patients. The results must be interpreted with caution because the caregivers' ratings were actually completed by the clinicians, making it possible that clinician bias might have influenced the way clinicians transferred the caregiver observations to the reporting instrument. Seltzer and Buswell (1994) compared clinician ratings of patient behavior with caregiver ratings on a questionnaire addressing the same behaviors. They found that caregivers reported a greater prevalence of behavioral problems than clinicians in 8 of 12 categories including depression, delusions, and hallucinations. The authors concluded that the clinicians' ratings were superior to the caregivers' because clinician ratings exhibited a higher correlation with measures of cognition and everyday activities. However, in that study the clinicians used a nonstandard rating method. Neither Teri and Wagner nor Seltzer and Buswell reported the reliability of caregiver ratings. Lukovits and McDaniel (1992) compared family member's and nurses' ratings on a 13-item questionnaire of behavioral disturbance in Alzheimer's disease. Family members and nurses often disagreed, with family members more frequently reporting decreased interest, agitation, and depression. In this study, again, there was no validation or comparison of the rating method with standard instruments, and no measure of rater reliability.
Thus, although caregiver reports may often be a principal source of information about patient behaviors in dementia, the relationship between caregiver observations and professional ratings remains unclear. This may be a critical issue for documenting these disturbances, determining their clinical significance, and studying the response to treatments.
As part of a multicenter project to assess noncognitive behaviors in Alzheimer's disease and related dementias, we developed a new instrument to assess caregiver observations of patient behavioral disturbances. We examined the reliability of caregiver ratings, the internal consistency of subscales of the instrument addressing specific aspects of behavior, and the correlation between caregiver ratings and clinician ratings of the same aspects of behavior. 1960), the Cornell Scale for Depression in Dementia (CSD) (Alexopoulos et al., 1988) , and the Cohen-Mansfield Agitation Inventory (CMAI) (Cohen-Mansfield et al., 1989) . The UCD pilot questionnaire consisted of 58 items designed to match the consensus of items that had been agreed on in the consensus conference. In a revision, a separate 19-item section was added, focusing on changes in mood and emotion noted during the last month.
Based on caregiver feedback and examination of data from the pilot instruments, investigators from both sites collaborated to producea final draft consisting of a three-part instrument: (a) a 62-item questionnaire rating behaviors by frequency on a four-step Likert-type scale of degree of frequency for each behavior, from "never" to "constantly"; (b) a 19-item section rating mood and emotion on a three-step scale of severity;
and (c) a 6-item section for caregiver ratings of their own stress and depressive symptoms including 3 items derived from the Zarit Caregiver Burden Inventory (Zarit et al., 1980) and 3 items from the Zung Self-rating Depression Scale (Zung, 1965) . This instrument is referred to as the California Dementia Behavior Questionnaire (CDBQ) (see Appendix).
The CDBQ was distributed to primary caregivers of patients with cognitive complaints diagnosed at three sites during consecutive outpatient clinic visits. Caregivers were instructed to complete the CDBQ by reading the introductory instructions on the form (see Appendix) and by a brief verbal explanation matching these instructions. The questionnaires were regarded as complete if answers to all items were recorded. Three hundred forty-three instruments were
METHODS
Representatives from each of nine university-affiliated Alzheimer's Disease Diagnostic and Treatment Centers supported by the California Department of Healthservices (ADDTCs) met to develop a list of noncognitive behavioral symptoms considered important in the assessment of dementia. The conference included two neuropsychologists, one clinical psychologist, two neurologists, one neurops ychia tris t, one geriatrician, and two biostatisticians, all engaged in clinical and research programs in dementia. A list of 45 behavioral issues was selected by consensus, based on literature review and the clinical experience of the conference attendees.
Two pilot projects were carried out independently, one at the University of Southern California (USC) and the other at the University of California Davis (UCD). In each pilot project, a caregivercompleted questionnaire was prepared, rating the target behaviors. The USC pilot questionnaire consisted of 32 items assessing mood, delusions, hallucinations, and agitation. The items in the USC instrument were adapted from established instruments for behavioral assessment including the Brief Psychiatric Rating Scale (BPRS) (Overall & Gorham, 1962) , the Behavioral Pathology in Alzheimer's Disease Rating Scale (BEHAVE-AD) (Reisberget al., 1987) , the Columbia University Scale for Psychopathology in Alzheimer's Disease (CUSPAD) (Devanand et al., 1992) , the Hamilton Depression Inventory (HDI) (Hamilton, distributed, of which 258 were returned complete. Of these 258, 167 subjects were seen at UCD, 77 at USC, and 14 at the University of California at Irvine (UCI). Demographic characteristics of the subject population are provided in Table 1 . There was no difference in patient age by site, but a higher proportion of patients at UCD and USC were women, whereas a higher proportion of patients at UCI were men (UCD = 67.7% women, USC = 74.0% women, UCI = 35.7% women; 22 = 7.97, df = 2, p = .02). Probable and possible AD were diagnosed according to National Institute for Neurologic and Communicative Disorders and Stroke criteria (McKhann et al., 1984) . Probable and possible ischemic vascular dementia (IVD) were diagnosed according to the ADDTC criteria (Chui et al., 1992) . Other clinical diagnoses were made according to a clinician-team consensus. Clinical diagnoses of the study population are listed in Table 2 .
Interrater reliability was determined as follows: 73 patients at UCD were identified, for which two caregivers independently completed the CDBQ on the same visit. In this group of patients, the mean age was 77.9 years; 69% were female. Dementia diagnoses in this group included 71% probable or possible AD, 3% probable or possible IVD, 7% mixed dementia, 7% Lewy body dementia (LBD), and 12% other dementias. Testretest reliability was determined as follows: in 37 cases at UCD and 6 at USC, the same caregiver completed the CDBQ at the time of the initial evaluation and 1 to 2 weeks later. Mean age of patients in this group was 77.7 years; 79% were female. Diagnoses included 80% probable or possible AD, 5% probable or possible IVD, 5% mixed dementia, 5% LBD, and 5% other dementias. Correlations between caregiver ratings and clinician ratings were determined as follows: in 51 consecutive cases at USC and 15 cases at UCI (total of 66 cases), a clinician interviewed the caregivers and examined the patients during the same clinic visit shortly after caregivers completed the CDBQ. In so far as possible, the clinician's objective observations were used to complete items intended to be based on the patient examination, and the information thus obtained was used to complete the matching items on differ- Clinicians rated patient behaviors on a battery of standard instruments including the BPRS, the CUS-PAD, the HDI, the CSD, and the CMAI. Note that caregiver and clinician ratings were carried out on the same clinic visit, and both assessed behavior for the same time interval (i.e., the previous month). The exception to this was the cliniciancompleted HDI, which did not exactly match the period assessed by the caregivers because it specifies behavior in the previous week. The 51 cases at USC were also evaluated using the BEHAVE-AD. Items 13 to 18 of the BEHAVE-AD assess aspects of agitation, so these items were used as anagitationsubscale. Items 1 to 16 of the CUSPAD assess aspects of psychosis, so these items were used as a psychosis subscale.
items rating mood disturbance in the previous month by severity (0 = not present, 1 = mild, 2 = moderate, and 3 = severe). Second, three subscales of the CDBQ were defined that matched, item by item, with standard clinician-rated 
Data Analysis
The data from the CDBQs were approached in two ways. First, a total score for behavioral disturbance in the previous month was derived for the 62 items rated for frequency (0 = never, 1 = rarely, 2 = weekly, 3 = daily, and 4 = constantly). A total score was also derived for the 19 CDBQs were included in the analyses of total scores if they were filled out completely. CDBQs were included in the analyses of subscale scores if all of the pertinent subscale items were completed. Coefficient a was calculated as a measure of internal consistency for each of the three subscales. Pearson correlation coefficients were determined for test-retest reliability, interrater reliability, and caregiver-clinician comparisons.
Interrater reliability was also examined for subscale scores, again with incomplete items reducing the total included in thisanalysis. Interrater correlationwas high for the depression subscale (0.84), but lower for agitation and psychosis subscales (see Table 6 ). When the psychosis subscale was divided into items assessing delusions or hallucinations, we found a much higher interrater correlation for hallucinations (0.56) than for delusions (0.20).
RESULTS

Internal Consistency of CDBQ Subscales
Based on 258 individual cases with com- 
Reliability
Test/retest reliability was examined for subscale scores. Because subscales were excluded from analysis if even a single item was incomplete, the number of cases analyzed for each subscale was lower than the total number of instruments collected. Test/retest correlations were high for all three subscales (see Table 6 ). We examined the relationship between dementia diagnosis and CDBQ scores, comparing reported behavioral disturbances in patients diagnosed with AD (probable AD plus possible AD) versus those thought to have a component of vascular dementia (probable IVD, possible IVD, and mixed AD/IVD). By unpaired t-test, there was no significant difference by diagnosis in caregiver reports of agitation, depression, or psychosis (see Table 7 ).
Correlations Between Caregiver Ratings and Clinician Ratings of Behavior
We examined the correlation between caregiver and clinician scores for the 66 cases examined with the battery of clinician-rated instruments. Summing the behavioral items measured by frequency (1 to 62) with those measured by severity (1 to 19) yielded a grand total score for the CDBQ. The analysis is based on less than 66 cases because a few CDBQs were incomplete, and the BEHAVE-AD was not used at the UCI site. Correlations between the CDBQ grand total and clinician-rated instruments for overall behavioral disturbance were as follows: CDBQ versus CUSPAD = 0.518 (based on 62 cases); CDBQ versus BE-HAVE-AD = 0.461 (based on 44 cases); CDBQ versus BPRS = 0.360 (based on 62 cases).
We also examined the correlations between subscales of the caregiver-rated CDBQ and clinician ratings on standard instruments that assessed the same aspects of behavior. These correlations are shown in Table 8 .
DISCUSSION
The CDBQ was designed to facilitate a comprehensive caregiver report of behavioral disturbances in dementia. The instrument was shown to have a high internal consistency for subscales of depression, agitation, and psychosis, and thus may be a useful tool for efficiently gathering this information for research or clinical practice. We also set out to determine the reliability and validity of these measures. In the process, we came up against the inevitable challenge of this field: absent a gold standard, and given the difficulty of ascertaining psychopathology in the presence of dementia, it is intrinsically difficult to test the International Psychogeriatrics, 9(2), June 1997 validity of any measure of psychiatric symptoms in patients with cognitive impairment. Based on responses to this questionnaire, individual caregivers are reliable in reporting depression, agitation, and psychotic symptoms on repeat assessments (test-retest reliability). Different caregivers of the same patient were reliable in reporting depression, fairly reliable in reporting agitation, but not reliable in reporting psychosis (interrater reliability). There are several possible explanations for the difference in interrater reliability for different behaviors: (a) untrained observers may be more likely to recognize and agree about symptoms of depression because the concept or even the personal experience of depression is more familiar than that of psychosis; (b) a depressed mood may be more likely to be observable over time, so that different caregivers may witness and report similar symptoms, whereas agitation and psychosis may be more likely to be intermittent, leading to discordant observations; (c) within the psychosis subscale there was much better interrater reliability for rating hallucinations than delusions, possibly because most caregivers would conclude that hallucinations are obviously abnormal, whereas caregivers may have different impressions of whether a given patient belief is delusional.
Comparing caregiver assessments of overall behavior disturbance with clinician assessments revealed different correlations with different standard instruments, with the highest agreement between the CDBQ and the clinicianrated CUSPAD. Even with the CUSPAD, thecorrelationwas0.518,consistent with a modest agreement on overall behavior disturbance between caregivers and clinicians. It should be noted, however, that the present study is compromised by the underlying disadvantage of clinician ratings in the outpatient setting: They may often be substantially derived from information provided by the caregivers themselves. This may explain why the correlation was higher for the CUS-PAD, which requires historical reports of patient behavior, and lower for the BPRS, which includes more items derived from direct clinician observation. In addition, because the clinicians interviewed caregivers and examined patients on the same clinic visit, we recognize the risk that clinician assessments may have been influenced by caregiver reports. For this reason, we must be cautious in contrasting clinician and caregiver ratings, particularly regarding infrequently occurring behaviors (e.g., episodes of physical aggression) for which the clinician is largely dependent on the caregiver's report.
Comparing caregiver and clinician assessments for different types of behavioral disturbance, there was a variation in the degree of agreement by type of behavior. Agitation subscale ratings exhibited the highest clinician-caregiver correlation. The psychosis subscale correlation was somewhat lower, and depression subscale ratings exhibited the lowest correlations. This finding suggests that caregivers and clinicians may be more likely to share similar impressions of patient agitation than patient psychosis or depression. In fact, it is notable that the clinician-caregiver correlation for depression rating was about half that of the caregiver interrater correlation (0.40 to 0.41 vs. 0.81). This suggests the possibility that two caregivers in the same family are more likely to share a concept of depression or to have a perception of depressive symptoms more like one another than like the clinician's perception. An alternative explanation for this discrepancy is that depression ratings on the different instruments may capture different facets of depression. The caregiver-completed CDBQ is primarily derived from the frequency of symptoms, whereas the two clinician-rated instruments, the HDI and the CSDD, primarily reflect presence or absence and severity of depressive symptoms. A similar difference in the structure of items on the CDBQ versus the BEHAVE-AD and CUSPAD may account for some of the disparity between caregiver and clinician ratings of agitation 1. Victoroffet al.
and psychosis. Furthermore, the comparison of caregiver and clinician ratings by type of behavior is compromised in the same way that assessments of overall behavior are: certain clinician-rated instruments (e.g., the CUSPAD and BE-HAVE-AD) are more derivative from caregiver reports, whereas others (e.g., the BPRS and HDI) are more strictly based on direct observations.
The imperfect correlation between clinician and caregiver ratings of noncognitive behaviors raises two related questions: First, what factors contribute to the difference between clinician and caregiver ratings? In addition to differences in training, differences in opportunities to observe the patient, and differences in the structure of the psychometric instruments, multiple individual factorsmight make caregiver ratings different from clinician assessments. Psychological, cultural, and educa tional factors may contribute to the caregiver's perception and interpretation of patient behaviors. Caregiver depression, family dynamics, availability of emotional and financial support, and opportunities for respite may contribute to differences in caregiver tolerance of behavioral disturbances. Although several studies have reported that caregiver stress is related to patient behavioral disturbances in dementia (Hamel et al., 1990; Poulshock & Deimling, 1984) , further research is needed to determine how caregiver stress may influence caregiver perceptions of patient behaviors.
Second, what is the gold standard for ratings of behavioral disturbance in dementia? The clinician's training and experience permits expert observation. However, the clinician's assessment may be based on a period of observation of outpatients that is too brief to provide a International Psychogeriatrics, 9(2), June 1997 full and accurate picture, whereas caregivers of outpatients are often in a better position to observe behaviors that fluctuate or occur intermittently (CohenMansfield, 1995) . Specifically regarding depression, the assessment of patients with dementia is known to be difficult. Demented patients may have a reduced capacity to verbalize their subjective mood, symptoms of depression and dementia may overlap, and dementia may alter the character of depression Lazarus et al., 1987) . Furthermore, hostile behaviors that are interpreted as "agitation" may actually reflect an underlying depressive disorder (Montfort, 1995) . These issues make it difficult for even experts to assess depression in dementia, such that the validity of clinician ratings for depression may be lower than for more objectively observable behaviors. Further complicating this issue is the fact that, in a typical outpatient evaluation, the clinician's assessment of behavioral disturbance is often based to some degree on a caregiver interview. As a result, caregiver reports may become imbedded in clinician ratings of these behaviors, which may confound the attempt to use one rating to validate the other. Finally, we are, to some extent, at the mercy of the instruments we use: Although a specific total score may be intended to capture a discrete aspect of behavior (e.g., depression or agitation), such totals are the sum of individual items that may actually include a medley of behaviors that may or may not represent a unified construct. It might, therefore, be valuable to examine the correlations between ratings of the individual items in the behavior scales. This project is ongoing.
It is increasingly important to refine the objective assessment of noncogni- 
Hears a sound but thinks
it is something else (e.g., thinks a phone ring is a siren).
thinks it is something else (e.g., thinks a pillow is a person).
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. Feels a sensation but thinks it is something else (e.g., something touching her / him).
Sees something but
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